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[$&W<D&m Ni-Cr #-£&$g3J4fe 

WWl] 3 2~4 41I%fflCr^2. 3-6. Ofi%fflAlJ:i 
SUN i S^«M«Itt5iIt ^tt5«^| u n?^i^c« 

[»#«2] »#ai|B*©a;%ca3^T, l«fiaC r©-g|$£Z r, Hf 
, V, Ta, Mo, W, NbfrP>m$iZtl&'J>ft<£* i im<D7Xim'Vmm?&£ 
t%fC, ±IBZr, Hf, V, Nb©-&tfg«|S^i%»SJ«T-e&y, Ta© 

B&ft# 2 %*tajKTT? » y , mo, w©£tftt&stf 1 o %k4#tt?&s z. 

[**«3] »*3S2K«(03c;«fK:fev%T» tMBC r z 
r, Hf, Ta, Mo, W, N b ©7C**fe*n€tl©7n*©*j!tJli: 
CJ*£ (Zr+Hf+V + Nb) X10+TaX5+ (Mo+W) Tf*StlS± 

B*SR©72*©-&tW&*# l o %«4jktt?*« r £ *W®.t?z>j}®)„ 

'[»*«4] ftftgl £fc&3©^^jWCM©^{C;&^T. ItflHA 
1 ©-» fc 1 . 2 «4%«T© T i T'gm L fc d MMt »«. 

[»#£5] »#mfc^L4©v*rftfrK:«iUD»4&fCfcV*T, lafBN 
i ©-$£ 5. OII%£(TfflFeT'S||Life':^#ainm 

f»#^e] »#Sifcv*i,5©^t^fru:is*©E*&K;j3v*T, s&fBN 

i - C r m^WM^^mSmaiTG^i: bt : 
C&0. lffJt%JKT» 
MnlO. 0 5jgg%^T, 
P fc 0 . 0 0 5 M%JS*T, 
O£0. 0 0 5gl%ST, 

S£0. 0 0 3«*%jkt, 
Cu&O. 02ft4%JBtT» 
SilO. 0 5 S£fi%je*T 



1 



ffi!E^2 003-3047789 



4^2002-140667 



fio, P, Ofej:0tS<0^t^««C0. 0 1**%#TT?*»;, Mn, Cu 

i - CrM^»RO!ai»^t bt : 
MglO. 0 2 5«g%JKT, 
Ca&O. 0 211%^ 
B&O. 0 8«*%JKT, 

fiO, Mg, CafcitfBOilrff-^StfO. 03ft%aT (fib, M S , 
Cafe±OfB©^ff^«^o. 0 15m«±T?*«m P, 0£J:tf 
S©£fff~&#*#0. 0 0 3IiWmtj,Mn, C u J: S i ©■&#■& 

i 3 ai zm^Mmt? &&mm<t'k®mi*ibz> r' ffi£®3ffi#«*is&&-& 
iBM^ e> & «. 3 ^ -r s mm* 

[0 0 0 1] 
[0 0 0 2] 
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v>7im <Dmm urn tbt»f* y&&&mm § tiz>m$tf& & . 

[0 0 0 3] 
[0 0 0 4] 

±ga^©«^Mi:bT, wmmmvi 0-12795 7^$b;:», 

4©C, Si, Mn, P, S, Ni, Cr, Mo, Nfci^U ^PFeCDffi^ 

(Hv) jJC 4 5 OJ&LhODtf-;^^^ h&XT>U 

[0 0 0 5] 
[0 0 0 6] 

^> i/zmm-t-j yitmAtim^m^ji9-y-^>( hm^y i/xm®$m 1 
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CO 0 0 7] 

tt#B**icsnT, *ft**t#**«caLfc«««iiHiflric»f*»iwia»a 

[0 0 0 8] 

±™AJhfi*tt#*rfcK:H&$#, Ilifli7 0O~9OOr, xf> 
U**T?tt9 5 0-1 1 0 0TC««^ft»J, 4 0~5 0'Cf&5„ 

SUSS**. 

[0 0 0 9] 
[0 0 10] 

i: 3 5 # A*i*fl;*BB a *v 4 tt^Stfil? < ft 0 x v > £ fc ©, 

%©£ *T?tt»tt#2. L <flfe$#& y , ttWf»ftM*lcX£ttft*ffiti«£ 

iCtoti^S^ — ftfCRSNi^til 6 0~2 3 0 "CM©MS<gfflT?, £ 
*T->l/*<rCttl 0 0-1 5 OXJS^fifflftftHTfttSOSff^i^tcj:*; 

[0 0 11] 

**=±IBttAnfiAOf«SL©^38T?^B'fc»ftJRfeJ:OfSEft»S:|gi*"r* 
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k^x i*mmit±iftoj: t xmmtz z tizzy, jimw&m& z n%u * 
mm\,xmm&&£T$mm&*Tgitozmii*>zbz> 0 ^^izjiMmizme^j^ 

[0 0 12] 

-mmz, ±m73miz^^Tmmm<n&mfr*>m*ztie>mm!®&t uti±, 
■mtift mmm , jm% mz, mm ^ mmi ( 

sw?, ^v^a^y, ^mmt^m^^m^nm^tL 
mm) , ^s^jtt it#^Atijis, 

[0 0 13] 

ftzttemm^x ht&m±<Dmm&7 r t * -x&z. ±t^j7<D^-*?-\z 

7ximm<!>ttm<Duz< ztfmmx&v, mmmmx izmmb&^z t 
t>mmx&v, mm%®*x, &&mmj3^tximumwizzywfrm& ■ 

<&T L & V % z. t ^igf & 5 „ 
[0 0 14] 
iftmtfM®: L J: 3 £ -T 5^1] 

m®;x&£ 0 «Aa, OT^fej:TOn^^@5fei-ti{i. *j«*rtLT«*xji 
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[0 0 15] 
[0 0 16] 

tttt*ac*y, *feffl«©#A*ife*ofc»^K:tt, jfii^if©#^ 

, ^*©#«?S^M*<*«K:**IBIffl^%*ofc 0 #JcBf«R^>r7M«g#iL 
T3SftiK<«*>*iTV^ 1 4 C r - 4MoI^f>l/^^i; , T?aS^i:©g 

[0 0 17] 
[0 0 18] 

**«»±«©raffl^«j:^«f»iiijHSjWft-r6fe»tc*atife%i©Tf»y 
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[0 0 19] 

[ARM & #ft t & tc to <D^m 

■t-jyzmftL. *®&±Mmff?3®£Lz<Dwnw. tax® 

T $ tl % 0) T? & 5 „ 
[0 0 2 0] 

l-J&fcfe, *»WK:«*»#tt, 32~44fI%©Crt2. 3~6. 0@ 

*%©a i t»«N iRxf*mtoR&to*mm7umt.*&#-r&imz:iiu u 

o 

[0 0 2 1] 

£f-±m*}ValZ&^T, t<ffBCr©-g|5£z r, Hf, V, Ta, Mo, W, 

, V, Nb(D^mMmftl%nMMTT*&V, Ta©ggS£#2%Jfc&£<TT? 
*U, Mo, W©£tHtifefe6jC l 0%gf«TT-*5rtWJ 
[0 0 2 2] 

S&KUlffiSJflHCfc^T, «r»C r «Z r, Hf, Ta, Mo 

, W, NbojB^Sr-eti^tKOTfiJROtttftJIfcLfelft^lcJiL^ (Zr + Hf + 
V + Nb) X10 + TaX5+ (Mp +W) T?*Sft*±«lHR©7n*<Z>*tHl 
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[0 0 2 3] 

£fc-hfB37#i£;fc^T, «nBAl©-WS:l. 2 KJfc%JKT©T i 
[0 0 2 4] 

a e>*e±iB27#K;;33^T, ffriBN i -C r jK^^MtMtfmittAlTC* 2: 
LT:C£0. 1SI%P;t, MnH. 0 5R1^T, P&0. 0 0 5®* 
%BIT, OSrO. 0 0 51S%P;T. S&0. 0 0 381%^, CuH. 0 
2KS%«T, Si SO. 0 5«*%JKT**U So, P, Ofcj;t>-S©^ft 
#^rS#0. 0lM%JKTT?*y, Mn, Cu£J:tfSi©£ffte«#o. 

[0 0 2 5] 

T:Mg£0. 0 2 5fl%^ CaH. 0 2I1%KT, 03f 
**«T, Yfc*tJ#±«5aRfto. 0 2**%JKT**U lo, Mg, Ca 

#«#0. 0 1 5H%JE(±t^4i^lt P, O*3J:tfS©*tt«*tfC0 

• 00 3ff%ara»J, Mn, Cui3J:tf Si 0 3H 

[0 0 2 6] 

S&lCkffiarftCfcHT, tfrlBNi-Cr^iir&tf, CriJ*f«t*i B « 

* * r ' ffi cd 3 h &M&mmfr e, & 5 z t #® & l v*. 

[0 0 2 7] 

*fc-fcS33f%K:;BV\T, ftfiBN i -C rM^O^A^l mmJWTTf 
[0 0 2 8] 
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[0 0 2 9] 

fr&WnWMUCria*, r' * (Ni 3 Al«) ©*JB«f- 

EBHMttBttfcftUftu »©^$=&^±SiiSfe«)(c2. 3~6. o«S% 

[0 0 3 0] 
[0 0 3 1] 

2 &±7?&S r 4: ±BNi-Cr *ii0n? f9i^C«S*( 

[0 0 3 2] 

*%mK%&^ -7w<Dy3mzmmL*i£5\z. wnm. in 

[0 0 3 3] 
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+4 7Q0x®j&ftKMj:?zmmm<?>m*T*<Dtoxmz, <® i mma>tz.to 



[0 0 3 4] 

_hfB©n* h±g-&®±?z t. £ %{c, ^ 7«©)9*09F«ftr:i:H»ic&£t- 
%«Tfcf*iEW««*fi. ttlc*a*-*S*ttfci:LTttC, p, o, s, Cu 

[0 0 3 5] 

©SSa^Uj|©^S§:JBS-rSfcafC, 3 8%Cr-3. 8%Al.-«*Ni 
^S^-^CbT, C, P, O, S, Cu, Si, MnfflTiiicD^ilU 

. 1M%«T, Mn#a&T*tto. 0 5ai»/oJKT, PJlMttTfttO. 0 0 5%I 

Oif^reSO. 0 0 5Si%«T< SfitttO. 0 0 31i%«T, 
Cu «t'l4 0. 0 2IfWjT, SifiTUO. 0 5gS%J^Tilt- 53t 
£«fcy, to^{c|§^-r§f!fti^^i^{c^MT-#^3i:^MUfc 0 &£Si 

Ji, L < tt o . 005 o.o2 * MJKTottftftttH-eftmJn 

Xtt© |fiB± H* i ««T? * * . ^ © J: -5 fcW#^©7GJ!t 2 «JK± tftt 
4t§^t^#<, *©#•&, 7C*©«S*^4)«»CJ:oT»iJlWRfJllXttS:S«;^ 
ffiSSMStflgS!'*- fC^SBStSfeft, P, O, S©-£ 
fte**»0. 0 0 5gi%«Ti:t5^ Mn, Cu, S i ©iHtlt^MiS 

o. o 5mm%EHTtz-r&z.£tfi#* u^. . 

[0 0 3 6] 
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[0 0 3 7] 

$e>{C, WM^f^itUTCMg, Ca, B, *±«tb*{Cov\ 

CalCoV%Ttt*^S/.r (CaO) *y tfffetf B fCo V^TteN i — B 

[0 0 3 8] 

±f3^M#^©M?li:m*0SCD^l!$:Jfig-rSfc&iC > 3 8%MC r -3. 
SmAl-aSNi^fc^CbT, Mg, Ca, B, ^jg^©^ 

«"TfttO. 0 2 5fl%gT, Ca*|T?ttO. 0 2St%«T, BJjt#n?teO 
. 03fC*%#T> #±*7CiMMBl , 7?tt0. 0 2«*%JKTfc"r*3fcK:J:y, 

[0 0 3 9] 

> »IBiIIXffife8ia5-5«*«rS«Cffi3afS*-&*«**. *©fca&, Mg, Ca, 

e> ©jcstc j: «mAixtt(D«»««»abR«AE. s mmiz iot 

[0 0 4 0] 

^:Cr(D-|5:Zr, Hf, V, Nb, Ta, Mo, W01I%L<tt2g 
&3£#T?£6 0 fit, «i!l5fi*#Zr f Hf, V, NbT?fe§i-&(i 

§ d t (c * o Tiwainxtt^aKb-r * &iftft<z>egtttaft(Z)*t 
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[0 0 4 1] 

3:&tfm&t>tizz: titter. 

[0 0 4 2] 

&fc_LSHtf)Zr, Hf, V, Ta, Mo, W, N b ©jfiBXffifcj: ;WJ$ ftfc 

V*«*#*<5. *i7fttBCr©-»fc«ft«r«Zr, Hf, Ta, Mo, W, 
Nb<07B**S:**l^*l(056SR©*!jUlfcLfc*#K:||[^ (Zr+Hf+VtN 
b) X10+TaX5 + (Mo+W) Tf«an*±IBtta<Z>7C«0^fHtSI4^ 

[0 04 3] 

±#tt»&*i,S. il, 1. 2KS%fe«A.**»S:ffofc«^K:a:, JWUBfftiX 
tt#i«CfiTU #*L<fc^. 
[0 0 4 4] 
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«*, t*, y' «(Ni 3 Alfi) ®tttttfffi**Mrai«^a£*££tfjS 
[0 04 5] 

[0 0 4 6] 

*i8«(c^s^xf 7m<D%m<x>mimt. Lxmrntsn^mmt. mmm-v* > 

i o o o~i 3 o 4tt*0flKftMfcXfti,fcft. tt»jx±(MMfWe*» 

^y*-«a (Hv) i*3oo«t^'J, «*anitt#*% 
Lvalue**. 

[0 0 4 7] 

ffiVuRffiiTfflMftfilll&ffH, «V*TMI£5 5 0-8 0 0 TJT?lD»LTBM»*fl: 
5 0 0 ~ 8 5 0 t OiffltHMfMi^flei 3 1 b ^, 

[0 0 4 8] 

mmtz z n iz i y sft^icx^ff^ * a, if u * ^ & a> % *«®ft± 

'J^tSmffltCrlttffi, r ft, T - * (NigAlffi) <Z>ft»*fffi 

m&mftMuz&v* &mmm<Dwt£tfim±+&o urn 5 5 ot5«t«>i»» 
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»&a^tt*£«©a«#3SrflS* 6 0 0T3«TCD««»««feJ|ltLT*.Av^ 
[0 0 4 9] 

1 0 ootJfiLhi 3 0 ox;«Ta>«flf > T?H»fls«3ifte 

ofc^, *©«*^&A*Lfc*#K:ov^T««flDXftjlEKLfe*, 5 0 0"C« 

±8 5 o^r<Dum^Mmm^ztK2:v, mmmjimmnv&v. 

[0 0 5 0] 

So 

[0 0 5 1] 
[0 0 5 2] 

zttwm&ti 0 oowi 3 0 oicjKT<z>ia«^&janfrLfcis©«s^ 

[0 0 5 3] 

®©^ra^X^(CJ:oT^^7^©S^W«{CiSV%^tc^-r5- 7 ^ 

*y»tfc*<ay,-a6assiDx««H»K:ai«^ *^f^t S Ni-c 
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a 

[0 0 5 4] 

«5fe«»»fPSrS^«fe«)IC«^atl*N i -C r^^#© TO ^^ ft ^ 
ttlmm«TT?*y, S LT», ^SI^l 0 0 0~1 3 O.OtJ 

«<5lilllj:10- 4 ~l 0 _2 /#©ggfflT*&S o 
[0 0 5 5] 

[0 0 5 6] 
[2§l£©Sg;5£©7£JI] 

[0 0 5 7] 

SS£**M£«:/&HT3 8%Cr -3. 8%A1-Bal. Ni^^ff 
*Ni-Cr*^*8i, Wife. »Ct#&*ifc^AK:«aaDIfeJ:OtfiEK 
ftXftJirSfclCJ:*;, HIl{C^-rj:e)^«3 0 0mmX|2 0 0 0mmXf§ 
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[0 0 5 8] 

£p Vm^ntLmUmi (I3 0 0mmxi2 0 0 0mmxfa4 mm ) {c 
1 6 0mmX4 0mmT»fj, W^8 0m m x2 0mmm^ 3? . 

3§® £ ^1/ h 7 ~r J y #- £ # y v >> ^ - JCTl&®tf# £ T-§Fj§tt±tf & 

J>#I^Tt'SI 7 o o r (CT 2 ^CD^^S&^Jg u 
SI 5 0X3#®*«SlJ§^S*e»(C, -mm^XArytf^x^mLfzmz 

[0 0 5 9] 
[0 0 6 0] 

^©Misicie^tj^^ ®2 (B) tc^f «c*^h-> 

7©™»©«S«:J|Uj6Lfcti5, By^iACMl (H RC ) Tf5 9T?» 



[0 0 6 1] 

(epma) fftfnsitto. 0 111%, MgtiO 

. 0 1311%, MnfcfcO. 0 111%, CaliO. 0 0 5fl%, CteO. 0 
3f£*%. OttO. 0 0 2«*%T?& 0 fc. 
[0 0 6 2] 
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#2 0 0 2-1 4 0 6 6 7 

mm) ^itstftt, mz < A ) ( B ) izmt^^^u-^m^mu 

[0 0 6 3] 

* t T±|H n - ^«7Wttl05« 1 0 L, 14tlTffli$l0 

^n-yu^tSfeib, «HVH»fci(M/e4. lmmOlfg^l 
3i:@SU *©»Ct-f77fcj»AU WfflKlk*ftlgU&. TO { C |^ 

[0 0 6 4] 
[0 0 6 5] 
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ZtKLX*) % mWmtfl 6 0mmX4 Ommfifeij, 8 Ommx 



[0 0 6 6] 

®»*®5SjSI#KfeWS^ai*#T»««A»*l 0 5 Ot:*T#MLfe^tc 
[0 0 6 7] 

(H RC ) T'6 2^ofe. *£W«LfeJ*««lK:^s^ 7 7©5g#f^ ( 

«j#n»©»itttt) fctMs-r*fc«>c, jmyi£H*K:H2 (a) (b) jc^?- 
«fc e> ft n - •Jmm&mmn 1 o u 1 4 * l t©±$ io„o 

mizffiLxiz 2kg fflflra fcPMto t ^ ? fotz&mnttx 

[0 0 6 8] 
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»«teJWbTny***/i,c«K (Hrc ) tteafcw^tWofc^ 

[0 0 6 9] 

WJ60<l|«feJ:tfny^i>x^C««lc:|»afUfcCr-Ni^*»6fi8 
[0 0 7 0] 

* l j; zntIM 1 T?*t*fr 6 (Dime IWtSt 

a*®** ? tarn u r, iron i © 1 4 c r - 4 m o *^?>'i/x«i^-f ? 

[0 0 7 1] 

f2~3 fc«fctfifcttffit2~a- 



*2»«PS&tfV*T«Jfcff3 1-4 5%Cr-3. 8%A1-Bal. Ni^ 

**** mmmi tmmzLxmm.. zm. mm juaji 

» war, ®®mmmzmmLTx®mttz*ti?tim®L, zzizmmwitm 

[0 0 7 2] 

Cp***|CA »J«&y, 31%Cr (ifc*«2) T?.ttH RC 8 9lf*y, 33 
%Cr (MM 2) T?ttH RC 58*»j, 3 8% C r (HMD T'ttH RC 6 

1 9 miE#2 003-30 4' 7789 
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3 feU, 43%Cr (£&0J3) TffcfcH 



5 5&y, 4 5%Cr (tttt#f3) 



T*iiH RC 4 3T'&o£„ 
[0 0 7 3] 

[0 0 74] 

@5Cy57 J: ? K, C r 3 8 *t*%#je*e«%3g}f # Svx 

ffilfi&BT? * £ 3 £ ftflft x* & s . 
[0 0 7 5] 
Hjgjg 4 ~ 6 J: fcfrgjflf 4 ~ 5 

fflVvt»«#3 8%Cr-2. 1-6. 3%A1-Bal. NiT?$5MH 

as -ems. amitti, «a*i, war, ^«^&^tT^j#m#§: 

[0 0 7 6] 

AimC*«*ft»j, 2. 2at%Al 0fi«fl4) TfttH RC 4 8T?*y 
> 2. 4%AlT?ttH RC 5 5T?*y, 3. 8%A1 (HJ*«1 ) TttH RC 6 
3T?fe»j, 5. 3%A 17?«H RC 6 OT'fey, 6. 3%A1 (fti«5) t'ii 
H RC 4 9T?fe o fc 0 

[0 0 7 7] 
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- e> t xmm ot^mmm^ i mtnmK.^ n -? <D?jm*> ^ t s t » 

[0 0 7 8] 

S6©^7fC^1-j:e.(C, A1^3. 8®So /o#fiT , st)3g# ^^ 
&^7*mt,tXX^Z-^ Al**«#2. 2 

tie,©^^.e>, ^7MJITOtL t (Z)AlItt2. 3-6. 0M&%(Dm 
mt>WmX&>), IiC»*U(i2. 8-4. 8®£o/a(Z)|gKT'fe5 0 
[0 0 7 9] 

[7 



3 8W*%Cr-3. 8%Al-^NiT^5^^&^{ctT, 3§U 
-2KB? J^fC, Cr^-gpSrZ.r, Hf, V, Nb, Ta, Mo, WT?«& 
LfcU, Al0-gp£TiT'gmL£>J, ^^Wi^^^LTCDC, 
Mn, P, O, S, Cu, Si<D&&%&. P, Ofcitf S ©-£if-gp£fi, Mn 
. Cufej:t>-Si©^tf^S, Mg, Ca, B, #±^^ (RE) ©^-^ 

[0 0 8 0] 
[0 0 8 1] 

"^-^KHvO. 5 ;»14. 9 0 3N) £ ^tfBfSMaaBKfcttS 
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mmmm (h rc : d^^md ^mm^mm^m^^tn%^ 

*m*Xttfc|F«Ufe. ZCiHtlttCo^Ttt, ftXpCffJtttUteftC 
[0 0 8 2] 

sjmi tn-^ff^n-^owiwwfctngiLfe. ««fm#ti o o onm 

[0 0 8 3] 
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